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Rachel Bechtold
PSU 2017 Research Colloquium
Background
•Acid mine drainage (AMD) occurs 
from pyrite exposure to water and 
oxygen
•AMD infiltrates local soil and 
streams
•Bacterial diversity can indicate 
ecosystem health
•An ideal site for AMD study is 
Monahan Outdoor Education Center
Bioremediation
• Sustainability is economical, healthy, long-term 
planning
• Biotic techniques can be combined with abiotic, 
enhancing change
• Many environmental elements are interrelated, e.g. 
iron and pH
Why bacteria? 
• Environmental conditions change over time
• e.g. pH changes with weather fluctuations
• Additional data, such as a record of bacterial 
diversity, can make the study more valid
• Microbes are definite indicators of environmental 
change
• This study is novel in that only physicochemical 
characteristics have been measured previously
Ghosh et al. (2010). Environmental Science and Technology 44:1069-1077.
Chen et al. (2015). The ISME journal 9:1579-1592.
Johnson and Hallberg (2005). Science of the Total Environment 338:3-14.
Sulfate-reducing bacteria (SRB) and Bioremediation
• H+ ions are released, ferrous iron becomes ferric 
iron
• At pH levels of 3.5, ferrous hydroxide (yellowboy) 
forms and H+ ions increase
• SRB could reverse the process of pyrite oxidation
Sheoran and Sheoran (2006). Minerals Engineering 19:105-116.
Kalin et al. (2006). Science of the Total Environment 366:395-408.
Goals of the present study:
(i) To assess soil bacterial diversity and to evaluate 
physicochemical characteristics of soil
(ii) To isolate acidophiles
Hypothesis: Differences exist in the bacterial 
diversity of remediated vs. unremediated sites
The findings of this study would also help in understanding 





3. Bacterial concentration and 
identification by biochemical 
and molecular techniques
4. Isolation of acidophilic bacteria
Monahan Outdoor Education Center
1. Soil sampling in fall 2015 and summer 2016
2. Physicochemical analysis
Soil samples digested and analyzed using an ICP
OES (inductively-coupled plasma optical emission
spectroscopy). [K-State Geology]
3. Bacterial concentration
Calculated CFU/g based on dilution plating





3. Identification of bacterial isolates






• Gelatin & starch hydrolysis
• Catalase
• Oxidase
Results of carbohydrate fermentation 
and biochemical tests




3. Identification of bacterial isolates




Total bacterial diversity based on 
sequence analysis of 58 isolates
[K State sequencing facility]
Citric acid buffer
4. Screening for acidophilic bacteria
A total of 17 acidophilic 
bacterial  isolates identified
Future study
➢Physical remediation can be combined with
biotic remediation, bench scale trials first
➢Diverse metabolic profiling of the isolates can be
improved upon with metagenomic data
Summary 
1. Sampling and 
Laboratory Tests
2. DNA Sequencing 
and Acidophile 
Isolation 
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